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PURPOSE: To prevent crack and break of a wafer when the water is divided into 
individual chips. 

CONSTITUTION: In the semiconductor manufacturing method for dividing a wafer 1 , on 
one surface of which streets 2 are formed, into individual chips 5, dicing trenches 3 having 
a specified depth are formed along the streets on the one surface of the wafer 1 . Next the 
other surface of the wafer 1 is ground, and the wafer 1 is divided into individual chips 5 
while applying the previously formed dicing trenches 3 to boundaries. 
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Claim(s)] 

[Claim 1] The semi-conductor manufacture approach which forms the cut groove of the pre- 
determined depth in one field of said wafer along said street, subsequently carries out grind- 
ing of the field of another side of said wafer first in the semi-conductor manufacture approach 
for dividing into each chip the wafer with which the street which divides into one field be- 
tween chips was formed, and is characterized by dividing said wafer into each chip bordering 
on said cut groove. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the semi-conductor manufacture approach for 

dividing a wafer into each chip. 

[0002] 

[Description of the Prior Art] Generally, in a wafer process, the diameter of 6 inches (about 
15cm) and a 8 inches (about 20cm) wafer are mainly used. And wafer thickness uses many 
things (625 micrometers or about 725 micrometers) for reinforcement and rigidity required for 
a wafer process, and a pan from the field of the ease of dealing with it etc. By the way, as a 
function of LSI, since several micrometers on the front face of a chip are only utilized, after 
wafer process completion makes a wafer thin according to a package gestalt. Especially, in 
recent years, thin-shape-izing of a package and thin shape-ization of a wafer are progressing 
with small and light-ized orientation of electronic equipment. 

[0003] Drawing 4 is drawing explaining the semi-conductor manufacture approach after the 
conventional wafer process completion. Drawing 4 (a) shows the condition at the time of wa- 
fer process completion, and the street 32 which divides into the front face (chip forming face) 
of a wafer 31 between chips (un-illustrating) is formed in this condition. This street 32 is 
formed in the front face of a wafer 31 in the shape of a grid. By the former, when you divide 
this wafer 31 into each chip, as first shown in drawing 4 (b), masking tape 33 is stuck on the 
front face of a wafer 31 . and an LSI circuit is protected, carry out grinding of the rear face of a 
wafer 31 in this condition, and let thickness of a wafer 1 be the finishing thickness of a final 
chip. 

[0004] Subsequently, as shown in drawing 4 (c), masking tape 33 is removed from the front 
face of a wafer 31 , and the wafer sheet 34 is shortly stuck on the rear face of a wafer 31 . 
Furthermore, high-speed rotation of the diamond blade which is not illustrated is carried out, 
rotation grinding is performed, and a cut groove 35 is formed along the street 32 on a wafer. 
At this time, a diamond blade is deeply cut in the depth which reaches the wafer sheet 34, 
and a wafer 31 is divided into each chip 36 by this bordering on a cut groove 35. 
[0005] Furthermore, when moving and changing the divided chip 36 into a tray, as shown in 
drawing 4 (d), the expander equipment which does not illustrate the wafer sheet 34 extends 
to a circumferencial direction, and spacing of chip 36 comrades is extended. Then, as shown 
in drawing 4 (e), a chip 36 is thrust up by the picker 37 from the lower part of the wafer sheet 




34. adsorption maintenance of this is carried out by the collet 38, and it exfoliates from the 
wafer sheet 34. Then, it transfers to the tray which moves a collet 38 and does not illustrate a 
chip 36. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it sets to the above-mentioned conven- 
tional semi-conductor manufacture approach. Since the cut groove 35 was formed along the 
street 32 and the wafer 31 was divided into each chip 36 after carrying out grinding of the 
rear face of a wafer 31 and processing it into the finishing thickness of the final chip 36 It fell 
and there were reinforcement of the wafer itself, rigidity, and a problem that the crack and 
chip of a wafer occurred further at the time of adhesion of the wafer sheet 34, at the time of 
wafer conveyance and electrical-characteristics measurement after rear-face grinding be- 
cause wafer thickness becomes thin. 

[0007] This invention was made in order to solve the above-mentioned problem, it is faced 
dividing a wafer into each chip, and aims at offering the semi-conductor manufacture ap- 
proach that the crack and chip of a wafer can be prevented. 
[0008] 

[Means for Solving the Problem] In the semi-conductor manufacture approach for dividing 
into each chip the wafer with which the street which was made in order that this invention 
might attain the above-mentioned purpose, and divides into one field between chips was 
formed First, the cut groove of the predetermined depth is formed in one field of a wafer 
along the above-mentioned street, subsequently, grinding of the field of another side of a 
wafer is carried out. and a wafer is divided into each chip bordering on the cut groove formed 
previously. 
[0009] 

[Function] After forming a cut groove in one field (chip forming face) of a wafer, in order to 
carry out grinding of the field of another side of a wafer and to divide a wafer into each chip 
bordering on a cut groove in the semi-conductor manufacture approach of this invention, 
Since a wafer is dealt with with the thickness at the time of wafer process completion until 
just before dividing a wafer, the reinforcement of the wafer itself and rigidity at the time . of 
wafer conveyance and electrical-characteristics measurement are fully secured, and, 
thereby, the crack and chip of a wafer are prevented. 
[0010] 

[Example] Hereafter, it explains to a detail, referring to a drawing about the example of this 
invention. Drawing 1 is drawing explaining the 1st example of the semi-conductor manufac- 
ture approach concerning this invention. Drawing 1 (a) shows the condition at the time of 
wafer process completion, and the street 2 of the shape of plane grating which divides into 
the front face (chip forming face) of a wafer 1 between chips (un-illustrating) is formed in this 
condition. When dividing this wafer 1 into each chip, as first shown in drawing 1 (b), in the 
**** 1 example, a cut groove 3 is formed along the street 2 on a wafer 1 . Although three ap- 
proaches, such as the diamond blade method, the laser scribe method, and the diamond- 
point scribe method, could be considered as the formation approach of a cut groove 3, so to 
speak in this example, the cut groove 3 was formed in the wafer 1 by the semi- half cutting 
method using the most popular diamond blade method. Moreover, the amount of slitting of 
the diamond blade to a wafer 1 was set up more greatly than the finishing thickness of a final 
chip, and the depth dimension of the cut groove 3 from a chip front face was enlarged slightly 
a little rather than chip finishing thickness. 

[001 1] Subsequently, as shown in drawing 1 (c), the masking tape 4 made from resin is stuck 
on the front face of a wafer 1 . The wafer protection tape applicator which used for example, 
the rubber roller method and which is not illustrated performs attachment of masking tape 4. 
[0012] Then, as shown in drawing 1 (d). grinding is carried out with the back grinder which 
does not illustrate the rear face of a wafer 1 . and this divides a wafer 1 into each chip 5 bor- 
dering on a cut groove 3. 

[0013] It is more desirable to select the strong thing of adhesive strength as masking tape 4, 
since the fixed condition of the chip 5 divided by rear-face grinding is held only by adhesion 



with masking tape 4 here. In addition, that to which adhesives harden by UV irradiation and 
the adhesive strength of the tape Itself falls after division in selection of masking tape 4 in 
consideration of making a chip 5 exfoliate from masking tape 4 is desirable. 
[0014] Furthermore, when moving and changing into a tray the chip 5 divided from the wafer 
1, as shown in drawing 1 (e), a picker 6 is poked from Kamigata of masking tape 4, and a 
chip 5 Is depressed. At this time, the tray 8 which has two or more stowages 7 corresponding 
to the array of a chip 5 under the chip 5 is arranged, and a collet 10 is thrust up through the 
hole 9 which ended in the center section of the stowage 7. Thereby, at the rear face of the 
chip 5 depressed by the picker 6, the tip of the collet 10 thrust up from the lower part is made 
to contact, adsorption maintenance of the chip 5 is carried out, a collet 10 is pulled back from 
this condition, and a chip 5 is exfoliated from masking tape 4 at it. 

[0015] Then, just before the rear face of a chip 5 is settled in the stowage 7 of a tray 8, vac- 
uum adsorption of a collet 10 is canceled, and a chip 5 is transferred to the stowage 7 of a 
tray 8 by evacuating a collet 10 under the tray 8 further. The pickup actuation same when- 
ever masking tape 4 and a tray 8 move in the same pitch henceforth as the above is re- 
peated, and the chip 5 stuck on masking tape 4 is transferred to the stowage 7 of a tray 8 
one after another. 

[0016] Thus, It sets to the seml-conductpr manufacture approach of **** .1 example. After 
forming a cut groove 3 in the front face of a wafer 1 along a street 2, in order to carry out 
grinding of the rear face of a wafer 1 and to divide a wafer 1 into each chip 5 bordering on a 
cut groove 3, Since a wafer 1 is dealt with with the thickness at the time of wafer process 
completion until just before a wafer 1 is divided into each chip 5, The reinforcement of the 
wafer itself and rigidity at the time of wafer conveyance after wafer process completion and 
electrical-characteristics measurement are fully secured, and the crack and chip of a wafer 
are prevented by this. 

[0017] Moreover, since a chip 5 can be transferred to a tray 8 by carrying out adsorption 
maintenance of the rear face of a chip 5 by the collet 10, and dropping a collet 10 as it is 
when transferring the divided chip 5 to a tray 8 in the **** 1 example, The transfer procedure 
of a chip is simplified compared with the case where carry out horizontal migration of the col- 
let which carried out adsorption maintenance of the chip like before, and it transfers to a tray, 
and the chip 5 divided from the wafer 1 can be efficiently transferred now to a tray 8. 
[0018] Drawing 2 is drawing explaining the 2nd example of the semi-conductor manufacture 
approach concerning this invention. Drawing 2 (a) shows the condition at the time of wafer 
process completion, and the street 2 of the shape of plane grating which divides Into the front 
face (chip forming face) of a wafer 1 between chips (un-illustrating) is formed in this condi- 
tion. When dividing this wafer 1 into each chip, as first shown In drawing 2 (b), the cut groove 
3 of the predetermined depth is formed along the street 2 on a wafer 1 . It Is the same as that 
of the case of the 1st example of the above so far. 

[001 9] Then, as shown in drawing 2 (c), on the front face of a wafer 1 . it applies with a spin 
coat method and the coat material 1 1 is both filled up with **** 2 example into the cut groove 
3 which covers a wafer front face with the coat material 1 1 and which was formed previously 
for the coat material 1 1 which carried out heating liquefaction. Then, the coat material 1 1 
applied to the wafer front face is solidified with natural air cooling or forced cooling. If the wa- 
fer 1 is incidentally beforehand heated to temperature comparable as the coat material 1 1 
before applying the coat material 1 1 , the homogeneity of a spin coat rises and is suitable. 
[0020] Subsequently, as shown in drawing 2 (d), masking tape 4 is stuck on the front face of 
a wafer 1 through the coat material 1 1 . and a wafer 1 is divided into each chip 5 bordering on 
a cut groove 3 by carrying out grinding of the rear face of a wafer 1 with a back grinder (un- 
illustrating) from this condition. 

[0021] Furthermore, when moving and changing into a tray the chip 5 divided from the wafer 
1 , as shown in drawing 2 (e), a picker 6 is poked from Kamigata of masking tape 4, a chip 5 
is depressed, adsorption maintenance is carried out by the collet 10 which thrust this up from 
the lower part, and it transfers to the stowage 7 of a tray 8 as It is. About the transfer ap- 
proach of a chip. It is the same as that of the case of the 1st example of the above almost. 




[0022] Thus, it sets to the semi-conductor manufacture approach of **** 2 example. After 
forming a cut groove 3 in the front face of a wafer 1 along a street 2, in order to carry out 
grinding of the rear face of a wafer 1 and to divide a wafer 1 into each chip 5 bordering on a 
cut groove 3, Like the 1st example of the above, since the reinforcement of the wafer itself 
and rigidity at the time of wafer conveyance after wafer process completion and electrical- 
characteristics measurement are fully secured, the crack and chip of a wafer like before are 
prevented, 

[0023] Moreover, since a cut groove 3 is embedded by the coat material 1 1 applied to the 
front face of a wafer 1 , masking tape 4 is stuck from this condition and it was made to carry 
out grinding of the rear face of a wafer 1 in the **** 2 example after forming the cut groove 3 
for chip division The fixed condition of the chip 5 divided in the middle of rear-face grinding 
becomes what was stabilized by the coat material 1 1 embedded at the cut groove 3. and 
generating of the crack accompanying jogging of the chip 5 at the time of rear-face grinding " 
is beforehand prevented by this. 

[0024] Furthermore, since a chip 5 Is transferable to a tray 8 also in **** 2 example with the 
same procedure as the 1st example of the above, the transfer procedure of a chip is simpli- 
fied compared with the former, and the chip 5 divided from the wafer 1 can be efficiently 
transferred to a tray 8. 

[0025] Drawing 3 is drawing explaining the 3rd example of the semi-conductor manufacture 
approach concerning this invention. Drawing 3 (a) shows the condition at the time of wafer 
process completion, and the street 2 of the shape of plane grating which divides into the front 
face (chip forming face) of a wafer 1 between chips (un-illustrating) is formed in this condi- 
tion. When you divide this wafer 1 into each chip, as first shown in drawing 3 (b), the cut 
groove 3 of the predetermined depth is formed along the street 2 on a wafer 1 , and where 
masking tape 4 is stuck on the front face of a wafer 1 after that, carry out grinding of the rear 
face of a wafer 1, and let thickness of a wafer 1 be the finishing thickness of a final chip. 
Here, in the case of **** 3 example, the amount of slitting of the diamond blade to a wafer 1 
is set up smaller than the finishing thickness of a final chip, and it makes the depth dimension 
of the cut groove 3 from a chip front face a little more smallish than chip finishing thickness. 
[0026] Subsequently, as shown in drawing 3 (c), the wafer sheet 12 is stuck on the rear face 
of a wafer 1 . and the front rear face of a wafer 1 is covered with masking tape 4 and the wa- 
fer sheet 12. Then, crack 1a in alignment with the crystallographic axis of a wafer 1 is gener- 
ated by giving mechanical bending stress to the wafer 1 whole by the roller taking-a-break 
method etc., and as this shows drawing 3 (d), a wafer 1 is divided into each chip 5 bordering 
on a cut groove 3. As shown in drawing 3 (e), after exfoliating masking tape 4 from the front 
face of a chip 5 henceforth, the wafer sheet 12 is extended to a circumferencial direction, and 
a chip 5 is transferred to a piece [ every ] tray (un-illustrating) by the collet which does not 
extend and illustrate spacing of chip 5 comrades. 

[0027] Thus, it sets to the semi-conductor manufacture approach of **** 3 example. After 
forming a cut groove 3 in the front face of a wafer 1 along a street 2, in order to carry out 
grinding of the rear face of a wafer 1 , to give the still more mechanical bending stress to the 
wafer 1 whole and to divide a wafer 1 into each chip 5 bordering on a cut groove 3, Like the 
1st example of the above, and the 2nd example, since the reinforcement of the wafer itself 
and rigidity at the time of wafer conveyance after wafer process completion and electrical- 
characteristics measurement are fully secured, the crack and chip of a wafer like before are 
prevented. 

[0028] Moreover, in the **** 3 example, since a wafer 1 is not divided completely but it is still 
divided by grant of subsequent mechanical bending stress also where it carried out grinding 
of the rear face of a wafer 1 and wafer thickness is processed into final chip finishing thick- 
ness (condition of drawing 3 (c)), grinding of the rear face of a wafer 1 can be carried out 
under the fixed condition stabilized very much. 
[0029] 

[Effect of the Invention] Since according to the semi-conductor manufacture approach of this 
invention a wafer is dealt with with the thickness at the time of wafer process completion until 




just before dividing a wafer and the reinforcement of the wafer itself and rigidity at the time of 
wafer conveyance and electrical-characteristics measurement are fully secured as explained 
above, it becomes possible to prevent the crack and chip of a wafer at the time of dividing a 
wafer into each chip. A thin wafer about 200 micrometers or less and a diameter have [ es- 
pecially this ] it, when chip finishing thickness which is represented by the IC card deals with 
a large-sized wafer 8 inches or more etc. [ very effective ] 
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[Brief Description of the Drawings] 

[Drawing 11 It is drawing explaining the 1st example of the semi-conductor manufacture ap- ^ 
proach concerning this invention. 

[Drawing 21 It is drawing explaining the 2nd example of the semi-conductor manufacture ap- 
proach concerning this invention. 

[Drawing 31 It is drawing explaining the 3rd example of the semi-conductor manufacture ap- 
proach concerning this invention. 

[Drawing 41 It is drawing explaining the conventional semi-conductor manufacture approach. 
[Description of Notations] 

1 Wafer 

2 Street 

3 Cut Groove 
5 Chip 
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